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Abstract 
In the research, we have discussed about the effect of epoxy resin with natural materials. 
Thereby, here we decided to develop the composite materials using natural materials like 
chicken feather, coconut sheath, banana pseudo stem, teakwood dust. Here the review based 
information is piled up to get the wide-ranging information about the mechanical properties 
of natural materials based composites. The natural composites have more advantage like 
light weight, wide availability, low price, renewability and mechanical properties. Composite 
specimens are prepared referring to ASTM standard by pouring the mixture of epoxy resin 
matrix with natural materials of particular size. Specimens so developed are tested in 
laboratory for various tests. The properties are thus noted and they are briefly noted in the 
report. 
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INTRODUCTION 
Combination of dissimilar materials at 
microscopic level which are not soluble in 
each other produces material which is 
better suited for specific application than 
individual material is called composite. 
Structure of composite two materials like 
matrix and composite. The reinforcement 
is usually a fibre or a particulate and the 
continuous phases is the matrix which is a 
polymer, metal or ceramic. Composite 
materials are highly chemical resistant and 
manufactured at very low cost and hence 
an alternative to engineering materials 
economically [1, 2]. 
 
The matrix have major role in composite. 
Here, the mechanical properties of 
different combination of natural material 
composites are discussed. The role of 
matrix in a fibre reinforced composites is 
to transfer stress between the fibbers to 
provide a barrier against an adverse 
environment and to protect the surface of a 
fibbers from mechanical abrasion. The 
matrix plays a major role in the tensile 
load carrying capacity of a composite 
structure. The binding agent or matrix in a 
composite is of critical. 
 
The use of natural fibres for the 
reinforcement of composites has received 
increasing attention both by the academic 
sector and industrial sector. Natural fibre 
major role in the composite more 
advantage in the composite. 
Thermoplastics reinforced with special 
wood are enjoying rapid growth due to 
their many advantages; light weight 
reasonable strength and stiffness some 
plant proteins are interesting renewable 
materials because of their thermoplastic 
properties composites based on 
biologically degradable polyester amide 
and plant fibre with mechanical properties 
such as sufficient water resistance and bio 
degradability [3, 4]. 
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Chicken feather which is commonly 
described as a waste material contributing 
to environmental pollution possesses 
desirable properties like hydrophobic 
nature, high thermal insulation and non-
abrasive behaviour and lowest density 
among all natural material composites. 
Chicken feather are mostly a strong 
protein called keratin the feathers can be 
heated mixed with other materials and 
moulded into plastics. Feathers have even 
been used to replace the absorptive layer in 
diapers that are usually made out of wood 
pulp also called “fluff pulp”. Swapping 
wood pulp out for feathers will save more 
than a few more trees. There are lots more 
chicken feather ideas in the work from oil 
spill cleanup to hurricane – proof roofing. 
 
Coconut sheath is the form of woven mat 
extracted from outer basks of the coconut 
tree was used as reinforcing agent. The 
sheath consist of fine fibre mat which is 
sandwiched between two layers of coarse 
fibres. Brown sheath harvested from fully 
ripened coconuts is thick, strong and has 
high abrasion resistance. White sheath 
fibres harvested from coconuts before they 
are ripe and white and light brown in color 
and are smoother and finer but also 
weaker. They generally spun to make yarn 
used in mats or ropes. Mature brown 
sheath fibre contains more lignin and less 
cellulose so they are stronger but less 
flexible. 
 
The banana pseudo stem is really not a 
stem at all; it is the part of the banana plant 
which looks like a trunk. The thick stalks 
grow up from the ground and form the 
backbone of the herbaceous plant. It is 
formed by the tightly packed overlapping 
leaf sheaths. The rough hard outer layer 
are removed to reveal the stark white and 
sometimes yellowish green stem. The 
characteristics of pseudo stem are then it is 
a natural fibre used instead of glass fibre, 
carbon fibre. It is used to fabricate ropes, 
placemats, paper cardboards, string thread, 
teabags, high quality tensile materials, 
absorbent, polymer/fibre composites [5, 6]. 
 
Teak wood dust is a by-product or waste 
product of wood working operations such 
as sawing, milling, planning, routing, 
drilling and sanding. It is composed of fine 
particles of teak wood. These operation 
can be performed by wood working 
machinery, portable power tools or by use 
of hand tools. Teak wood dust is the main 
component of particle board. Teak wood 
dust is the form of particulate matter or 
particulates research on teak wood dust 
comes with in the field of indoor air 
quality engineering. Two waste product, 
dust and chips, shattering of wood cells 
creates dust, while breaking out of whole 
groups of wood cells creates chips. The 
more cell-shattering that occurs, the finer 
the dust particles that are produced [7].  
 
Epoxy resins are a class of reactive 
polymers which contains epoxide group. 
Epoxy resins are cross linked polymers 
through catalytic homo polymerization, or 
with a wide range of co-reactants 
including poly functional amines, acids, 
anhydrides, phenols, alcohols and 
mercaptans these co-reactants are often 
referred to as hardeners or curatives, and 
the cross-linking reaction is commonly 
referred to as curing. Reaction of poly 
epoxide with poly functional hardeners 
forms a thermosetting polymer it has a 
high chemical resistance and favourable 
mechanical properties. Raw material for 
epoxy resin production are derived from 
petroleum, although derived from some 
plant is used to make a epichlorohydrin 
and important criterion for epoxy resin is 
the epoxide group content, it is correctly 
expressed as specific amount of substance 
of epoxide groups. Under considering the 
amount of substance of epoxide group in 
the material is calculated as the ratio of 
amount of substance of epoxide group 
divided by total mass. The S.I unit for this 
quantity is “mol/kg”. The epoxy based 
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material are extensively used in adhesives 
and composite materials and for carbon 
fibre and fibre glass reinforcement this 
system provide a tough protective coating 
with excellent hardness. We have used LY 
556 medium viscosity unmodified epoxy 
resin based on bisphenol-A. Possesses 
excellent mechanical properties and 
resistance to chemicals which can do 
modified with in wide limits and also has 
low tendency to crystallize which is also 
used in aircrafts and aerospace. HY 951 is 
a hardener which has low viscosity, 
unfilled epoxy casting resin system, curing 
at room temperature high filler addition 
possibility. It has good mechanical 
strength and resistance to atmosphere and 
chemical degradation [8]. 
 
Table 1: Properties of natural materials. 
S.No Materials Density( g/cc ) Young’s modulus( Gpa ) Tensile strength( Mpa ) 
1 Chicken feather 0.89 3 70 
2 Coconut sheath 1.169 7.9 76 
3 Banana stem 1.4 1.3 42 
4 Teakwood dust 0.8 10.5 95 
5 Epoxy Resin 1.21*10
3 
20 75 
 
FABRICATION OF COMPOSITES 
The fabrication of the composite material 
starts with the preparation of the mould in 
the required dimension. The mould is 
made by double sided foam cello tape in a 
base of OHB sheet. OHB sheet is the thin 
transparency sheet that has been used as 
base for development of the composite 
materials. Initially, the coconut sheath, 
chicken feather and banana pseudo stem 
were cut for the dimension of the mould. 
The epoxy resin has been mixed with 
hardener in a standard ratio of 10:1 where 
10 is the concentration of epoxy resin and 
1 is the concentration of hardener. For our 
reference we have taken a beaker and 
syringe for the measurement. Then the 
hardener and epoxy resin are stirred well 
until it reaches a certain high temperature 
then it is pour into the mould and the 
natural materials are kept and it is left hard 
for 24 hours to dry. A roller has been used 
to remove the air bubble left over the OHB 
sheet before leaving for drying for better 
results of surface finish and hardness. A 
weight has been loaded on to the mould to 
get the even surface thickness. After 24 
hours of drying the mould is taken out and 
the specimen are taken to the various 
mechanical tests like tensile test, flexural 
test, impact test. 
DESIGN OF THE MOULD 
Length of the material = 110mm 
Width of the material = 22mm 
Thickness of the material = 15mm 
Length of the mould = 120mm 
Breadth of the mould = 25mm 
Thickness of the mould = 18mm 
Resin to be added 
Volume of the mould = 54000mm
3 
Volume of the resin = 17700mm
3 
 
RESULTS AND DISCUSSIONS 
Flexural Test 
According to ASTM D790, the three point 
flexural test was conducted using instron 
microtester. The specimen was given for 
machining for the dimension of 
100*20*14. The testing methodology is 
used for the process is same for all the 
processes and the results that were 
obtained also showed a slight change in 
their properties as the combinations of 
natural materials has a slight change. The 
temperature considered for the testing 
method is the room temperature as the 
composite was prepared only under the 
room temperature. A summary of flexural 
characteristics of the composite is given in 
the Table 2. The three point bending test 
was conducted on UTM and observed that 
the flexural strength of the natural 
composite material. The results that were 
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obtained only in the slight change in their 
properties as the combinations of natural 
materials has a slight change. These 
changes are only due to the difference in 
the combination of the natural material. 
The test on the five specimens of 
combination were done on the testing 
machine and the results were clearly 
observed. The highest strength found that 
F3 (coconut sheath + chicken feather + 
teak wood dust + epoxy resin) is 8Mpa. 
The next highest strength found that F1 
(coconut sheath + banana stem + chicken 
feather + epoxy resin) is 6Mpa. Then the 
next highest value is found to be F2 and F5 
(coconut sheath + banana stem + epoxy 
resin) and (coconut sheath + chicken 
feather + epoxy resin) is 5Mpa. The last 
and the least value is found to be F4 
(coconut sheath + chicken feather + 
banana stem + teak wood dust + epoxy 
resin) is 3Mpa. 
 
Table 2: Result of flexural test of the specimen. 
Test parameters Observed Values 
Sample id F1 F2 F3 F4 F5 
Flexural strength (N/mm
2
 or mpa) 6 5 8 3 5 
 
Where, 
F1 – Coconut sheath + banana stem + chicken feather 
F2 – Coconut sheath + banana stem  
F3 – Coconut sheath + chicken feather + teak wood dust 
F4 – Coconut sheath + chicken feather + banana stem + teak wood dust 
 F5 – Coconut sheath + chicken feather 
 
 
Figure 1: Flexural strength of different combinations of composite materials. 
 
IMPACT TEST 
According to ASTM D256 standard the 
specimen were prepared the test specimen 
of 14*20*100 for the different 
combination of natural composite and they 
were un- notched was provided using a 
triangular file. The specimen was fixed to 
the vice for the testing purpose then the 
pendulum was released with the help of 
operating lever and the energy observed by 
material was observed. A summary of 
impact test of the composite is given in the 
Table 3. The impact test was made by the 
charpy impact test on impact testing 
machine and observed that the impact 
strength of the natural composite material. 
The test on the five specimens of 
combination were done on the testing 
machine and the results were clearly 
observed. The impact test results says that 
for all specimens of natural composites has 
same 2 Joules. 
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Table 3: Result of Impact test of the specimen. 
Test parameters Observed Values 
Sample id F1 F2 F3 F4 F5 
Impact absorbed energy (joules) 2 2 2 2 2 
 
Where, 
F1 – Coconut sheath + banana stem + chicken feather 
F2 – Coconut sheath + banana stem  
F3 – Coconut sheath + chicken feather + teak wood dust 
F4 – Coconut sheath + chicken feather + banana stem + teak wood dust 
F5 – Coconut sheath + chicken feather 
 
 
Figure 2: Impact test of different combinations of composite materials. 
 
TENSILE TEST 
According to ASTM D3039 standard the 
specimen were prepared. The specimen 
was given for machining for the dimension 
of 100*20*14. The testing methodology is 
used for the process is same for all the 
process and the results that were obtained 
also showed a slight change in their 
properties as the combinations of natural 
materials has a slight change. The 
temperature considered for the testing 
method is the room temperature as the 
composite was prepared only under the 
room temperature. A summary of tensile 
characteristics of the composite is given in 
the Table 4. The tensile test was conducted 
on UTM and observed that the tensile 
strength of the natural composite material. 
The results that were obtained only in the 
slight change in their properties as the 
combinations of natural materials has a 
slight change. These changes are only due 
to the difference in the combination of the 
natural material. The test on the five 
specimens of combination were done on 
the testing machine and the results were 
clearly observed. The highest strength 
found that F3 and F4 is 4Mpa. The next 
tensile strength is found that for F1, F2 and 
F5 is 3Mpa. 
 
Table 4: Result of Tensile test of the specimen. 
Test parameters Observed Values 
Sample id F1 F2 F3 F4 F5 
Tensile strength (N/mm
2
 or mpa) 6 5 8 3 5 
 
where, 
F1 – Coconut sheath + banana stem + chicken feather 
F2 – Coconut sheath + banana stem  
F3 – Coconut sheath + chicken feather + teak wood dust 
F4 – Coconut sheath + chicken feather + banana stem + teak wood dust 
F5 – Coconut sheath + chicken feather 
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Figure 3: Tensile strength of different combinations of composite materials. 
 
 
Figure 4: Comparison of different combinations of composite materials in different tests. 
 
Where, 
F1 – Coconut sheath + banana stem + chicken feather 
F2 – Coconut sheath + banana stem  
F3 – Coconut sheath + chicken feather + teak wood dust 
F4 – Coconut sheath + chicken feather + banana stem + teak wood dust 
F5 – Coconut sheath + chicken feather 
 
CONCLUSIONS 
The experimental investigation of 
composite based on natural materials leads 
to the following conclusion. This work 
shows the fabrication of natural materials 
reinforced epoxy composites with different 
combination.  
 
It has been noticed that the mechanical 
properties of the composites such as 
flexural strength, impact test and tensile 
test of the composites are greatly 
influenced by the different combinations 
of natural materials. 
 
It is concluded from this research work, 
coconut sheath + chicken feather + teak 
wood dust has a good strength of 8Mpa for 
flexural and 2 Joules for impact and 4Mpa 
for tensile. 
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